EP 1 361 556 A1 



BEST AVAILABLE copy . 



J EuropSlsches Patentamt 
European Patent Office 
Office europ^n dee brevets 




(12) EUROPEAN PATENT APPLICATION 

published In accordance with Art. 158(3) EPC 



(43) Date of publication: 

12.11.2003 Bulletin 2003/46 

(21) Application number 02716357.5 

(22) Date of filing: 24.01 .2002 



(51) lntCl7: G09F 9/30, G09F 9/00, 
H058 33/04, H05B 33/14, 
G02F 1/1339. B65H 37/02 

(86) International application number: 
PCT/JP02/00501 



(87) International publication number: 

WO 02/059861 (01.08.2002 Gazette 2002/31) 



(84) Designated Contracting States: 


• SAKAYORI. Toshimasa 


AT BE CH CY DE DK ES FI FR GB GR IE IT LI LU 


Hachio]l-8hl, Tokyo 193-0941 (JP) 


MCNL PT SETR 


• HORIE, Kenichl 




Hachio]i-8hl, Tokyo 193-0941 (JP) 


(30) Priority: 24.01.2001 JP 2001015425 


• SUQIO.Takashi 




Hachlo]i-8hi. Tokyo 193-0941 (JP) 


(71) Applicant: Sony Corporation 


* MIURA.Takehito 


Tokyo 141-0001 (JP) 


Hachioji-shl, Tokyo 193-0941 (JP) 


(72) Inventors: 


(74) Representative: Thevenet. Jean-Bruno et al 


• IWASE,Yulchl 


Cabinet Beau de Lom^nle 


Shinagawa-ku. Tokyo 141-0001 (JP) 


158, rue de I'UnlversIte 


• KIJIMA, Yasunori 


75340 Paris Cedex 07 (FR) 


ShInagawa-ku, Tokyo 141-0001 (JP) 





(54) DISPLAY DEVICE 



(57) A display apparatus, in which the entrapment 
of air bubbles on the inside of the sealing is suppressed, 
is provided. In a display apparatus including an element 
member (L) having an adhesion surface on which a diS' 
play area (la) Is provided, and a sealing member (U) 
having an adhesion and which is adhered with a resin 
layer (m) between this adhesion surface and the adhe- 




sion surface of the element member (L), it Is one in which 
the resin layer (m) is formed by combining a resin ma- 
terial (M), which is dispersed and applied In a plurality 
of places on an adhesion surface of at least one of the 
element member (L) and the sealing member (U), by 
pressing the element member (L) and the sealing mem- 
ber (U) against each other with the resin material (M) in 
between. 
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Description of the base material 1 or the side of the upper electrode 

7. 

TECHNICAL FIELD [0006] By the way, In order to apply organic EL ele- 

ments to a color display, stable emission of the three 
[0001] The present Invention relates to a display ap- 5 primary colors RGB is a vital condition. However, in or- 
paratus, and relates in particular to a display apparatus genic EL elements, a non-light emitting spot referred to 

In which a display area is sealed between members that as a dark spot occurs as a result of extended periods of 

are adhered together with a resin layer In between. driving. The growth of this dark spot is one of the causes 

that shorten the life of organic EL elements. 

BACKGROUND ART [0007] It is known that a dark spot generally occurs In 

a size invisible to the naked eye Just after driving, and 
[0002] In recent years, the importance of interfaces with that as the nucleus grows through continuous driv- 

between people and machines Including multimedla-ori- Ing. In addition, It Is known that a dark spot occurs even 

ented products has started to grow. In order for people under storage conditions where no driving is performed, 
to operate machines more comfortably and efficiently, it ts and grows with time. 

Is necessary to draw information from the machine to [0008] Various causes of dark spots are conceivable, 
be operated without error, briefly. Instantaneously, and but as external causes, crystallization of the organic lay- 
in sufficient amounts, and various display apparatuses er due to moisture and oxygen entering inside the de- 
as interfaces to that end are being studied. vice, the detachment of a cathode metal electrode orthe 

[0003] Currently, liquid crystal display apparatuses 20 likeareconceivable. As internal causes, shorting due to 
are used In many of the manufactured goods we use crystal growth of the cathode metal, crystallization and 
daily, such as compact TV sets, clocks, electronic cal- deterioration of the organic layer due to heat generation 
culators, not to mention laptop-type information accompanying the emission of light or the like are con- 
processing devices. These liquid crystal display appa- sidered as causes of dark spots, 
ratuses are configured such that the peripheral portions 25 [0009] Therefore, as shown In FIG. 23, a display ap- 
of two sheets of members, on which electrodes are paratus employing the light emitting element (organic 
formed, are adhered together and sealed with a resin EL element) 2 of such a configuration seals a display 
material in between, and liquid crystal is filled between area la (light emitting element 2) inside a resin layer m 
the electrodes of these members. The liquid crystal dis- formed with a resin material M by filling the resin material 
play apparatus displays by changing the alignment of 20 M between an element member L, which is configured 
liquid crystal molecules by applying a voltage from the by providing the light emitting element 2 on a display 
electrodes and controlling the transmission of light In the area 1 a of the sheet of base material 1 , and a sealing 
liquid crystal layer. member U that is disposed on the side of the display 

[0004] Further, in addition to such liquid crystal dis- area 1a of this element member L. 
play apparatuses, self emissive type display apparatus- 35 [0010] In manufacturing the display apparatus of such 
es, such as plasma display apparatuses, inorganic elec- a configuration, first, the light emitting element 2 is 
trbluminescent display apparatuses, and organic elec- formed in the display area la of the base material 1 to 
troluminescent display apparatuses, in which light emit- form the element member L. Subsequently, the resin 
ting elements are provided in a display area, are being material M that is not cured is applied and provided on 
studied. Of the light emitting elements used in such dis- <0 the element member L so as to cover the entire display 
play apparatuses, FIG. 22 Illustrates a configuration ex- area la to form the resin layer m. Next, the sealing mem- 
ample of an organic electroluminescence (hereinafter ber U, which is held substantially horizontally, is mount- 
referred to as EL) element used In organic electrolumi- ed on the resin layer m and is pressed thereagalnst. 
nescent display apparatuses. Thus, the sealing member U is adhered to the resin layer 

[0005] The light emitting element shown In this draw- 45 m, and after that, this resin layer m is cured. 

Ing (the organic EL element) is provided on a sheet of [0011] However, when adhering the element member 
base material 1 made of, for example, glass orthe like. L and the sealing member U with the resin layer m In 
A light emitting element 2 on the base material 1 is con- between, because the display apparatus with the con- 
figured, for example, with a lower electrode 3 provided figuration shown in FIG. 23 Is in a state In which the seal- 
as an anode electrode, a hole transport layer 4, a light so jpg member U face-contacts the resin layer m, air bub- 
emfttlng layer 5 and an electron transport layer 6, which bles p are prone to becoming trapped between the dis- 
are sequentially layered on this lower electrode 3, and play area la and the sealing member U. Accordingly, 
an upper electrode 7, which forms a cathode electrode, although the light emitting element 2 is sealed In the res- 
provided thereabove. In the light emitting element 2 that In layer m, the degradation of the light emitting element 
is configured In such a manner, the emission light, which S5 2 due to the moisture and the oxygen in the atmosphere 
is generated when electrons Injected from the lower that is trapped within these air bubbles p cannot be pre- 
electrode 3 and the upper electrode 7 and holes recom- vented. And particularly, when the display apparatus is 
bine in the light emitting layer 5, is drawn from the side of a so-called top emitting type, in which light is drawn 
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from the side of the sealing member such portions of 
the air bubbly p directly become non-light emitting por- 
tions. and the display apparatus becomes a defective 
good in which good dispiay characteristics cannot be 
obtained, 

[0012] In addition, in order to adhere the element 
member L and the sealing member U together, as de- 
scribed above, it is necessary that the operation be per- 
formed with care such that the air bubbles p do not be- 
come trapped. Thus, as a result in part, this adhesion to 
process is a factor that decreases the productivity for 
the display apparatus. 

[0013] Therefore, the present invention makes it its 
object to provide a display apparatus capable of sealing 
light emitting elements between two sheets of members is 
without trapping air bubbles, and further, with ease. 

DISCLOSURE OF THE INVEfsTTION 

[0014] The present invention for solving such an ob- so 
Jective is characterized in that, in a display apparatus 
including an element member having an adhesion sur- 
face on which a display area Is provided and a sealing 
member having an adhesion surface and whose adhe- 
sion surface is adhered with the adhesion surface of the S5 
element member with a resin layer in between, the resin 
layer is formed by combining resin materials dispersed 
and applied in a plurality of places on at least one of the 
adhesion surfaces of the element member and the seal- 
ing member by pressing both the element member and so 
the sealing member against each other with the resin 
materials in between. 

[0015] In such a display apparatus, the adhesion of 
the element member with the sealing member Is per- 
formed while draining air from between the resin mate- 35 
rials that are distributed and applied in a plurality of plac- 
es. Accordingly, this display apparatus becomes one In 
which the element member and the seating member are 
adhered together with the resin layer in between, which 
is formed such that the resin materials are combined 
without leaving air bubbles behind. 

[0016] (n this case, the resin layer is fomrted by, for 
example, combining the resin material applied In the 
form of a plurality of lines having predetermined Inter- 
vals by pressing the element member and the sealing 
member against each other. Further, the resin layer is 
formed by sequentially combining the resin material 
while ridding air through the paths between the resin 
material by shifting the pressure position of the element 
member and the sealing member along the direction In so 
which the resin material, which are applied In a plurality 
of tines, extend. 

[0017] As an example of such a display apparatus, a 
display apparatus, In which light emitting elements are 
provided in the display area, and the resin layer Is pro- ss 
vided in such a state as to cover the display area, may 
be given. In this case, the present invention Is particu- 
laiiy effective for a configuration In which the sealing 



member includes a light transmissive material, and the 
emission light of the light emitting element is drawn from 
the side of the sealing member 

5 BRIEF DESCRIPTION OF THE DRAWINGS 

[0018] 

FIG. 1 Is a diagram Illustrating a configuration of a 
display apparatus according to an embodiment. 
FIG. 2 is a diagram illustrating one configuration ex- 
ample of an organic EL element used in the display 
apparatus of an embodiment. 

FIG. 3 is a schematic front elevation view of an ad- 
hesion apparatus according to an embodiment. 
FIG. 4 is a schematic perspective view for explain- 
ing the application of a resin material by a syringe 
apparatus. 

FIG. 5 Is an enlarged sectional view of an element 
member in a state where the resin material is ap- 
plied. 

FIG. 6 is a side view of a main portion of the adhe- 
sion device. 

FIG. 7 is an enlarged front elevation view of the 
main portion of the adhesion apparatus illustrating 
a state In which a sealing member is suctioned by 
the adhesion apparatus. 

FIG. 8 is an enlarged front elevation view of the 
main portion of the adhesion apparatus illustrating 
a state In which the sealing member suctioned by 
the adhesion apparatus Is brought closer to the el- 
ement member. 

FIG. 9 is an enlarged front elevation view of the 
main portion of the adhesion apparatus illustrating 
a state in which the sealing member Is made to de- 
flect by the adhesion apparatus. 

FIG. 10 is an enlarged front elevation view of the 
main portion of the adhesion apparatus illustrating 
a state in which a portion of the sealing member Is 
partially contacted with the element member. 

FIG. 11 is an enlarged front elevation view of the 
main portion of the adhesion apparatus illustrating 
a state in which the area where the sealing member 
contacts the element member is made larger. 

FIG. 12 is an enlarged front elevation view of the 
main portion of the adhesion device iliustratlng a 
state in which the outer side of the sealing member 
is pressed with a sealing roller. 

FIG. 13 is an enlarged front elevation view of the 
main portion of the adhesion apparatus illustrating 
a state in which the sealing roller moves while 
pressing. 

FIG. 14 is an enlarged front elevation view of the 
main portion of the adhesion apparatus illustrating 
a state in which the sealing roller has moved to the 
side of a suction pad. 

FIG. 15 is an enlarged front elevation view of the 
main portion of the adhesion apparatus illustrating 
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a state in which the sealing roller has moved to an 
end portion of the sealing member. 

FIG. 16 is an enlarged front elevation view of the 
main portion of the adhesion apparatus illustrating 
a state in which the adhesion of the sealing member 
is completed and adhesion means is rising. 

FIG. 17A through FIG. 17D are main portion sec- 
tional views in a direction orthogonal to the direction 
in which beads B extend illustrating a procedure In 
which the sealing member is adhered to the ele- 
ment member. 

FIG. 18 is a structural formula of TPD used for a 
hole transport layer in an example. 

FIG. 1 9 is a structural formula of Alq 3 used for an 
electron transport emissive layer in an example. 
FiG. 20 is a structural formula of m>MTDATA used 
for a hole injection layer in an example. 

FIG. 21 is a structural formula of a*NPD used for a 
hole transport layer in an example. 

FIG. 22 is a sectional view Illustrating a configura- 
tion of an organic EL element. 

FIG. 23 is a sectional view illustrating an example 
of a constitution of a conventional display appara- 
tus. 

BEST MODE FOR CARRYING OUT THE INVENTION 

[001 9] Below, embodiments of a display apparatus of 
the present invention will be described in detail based 
on the drawings. 

[0020] Here, explanations will be made of each em- 
bodiment in which the present invention is applied to a 
display apparatus of a configuration where organic EL 
elements are provided in a display area as light emitting 
elements. However, as long as the display apparatus is 
configured such that two members are adhered with 
each other and a display area is sealed therebetween, 
the display apparatus of the present invention is not lim- 
ited to one using organic EL elements as light emitting 
elements. For example, the present invention Is widely 
applicable to display apparatuses using self emissive 
type light emitting elements such as inorganic electro- 
luminescent elements, and further, to liquid crystal dis- 
play apparatuses and the like. In addition, the same ref- 
erence numerals and symbols are applied to members 
that are similar to the elements that were described us- 
ing FIG. 22 and FIG. 23 in the conventional art. 

[0021 ] The difference between the display apparatus 
of the embodiment shown in FIG. 1 and the display ap- 
paratus explained in the conventional art lies in the form 
of adhesion of an element member L, configured by pro- 
viding a light emitting element 2 on one sheet of a base 
material 1 . and a sealing member U. provided so as to 
face the element member L in order to seal this light 
emitting element 2, with a resin layer m In between. 
[0022] In other words, the resin layer m is one that is 
formed by combining a resin material M, which Is not 
cured and is dispersed and applied on a plurality of plac- 



es on an adhesion surface of at least one of the element 
member L and the sealing member U, by pressing the 
element member L and the sealing member U against 
each other with the resin material M in between. In this 
5 case, the resin material M is applied in bead-like forms 
with predetermined Intervals, and passages for draining 
air are formed between the beads. Thus, it is possible 
to prevent the trapping of air bubbles between the ele- 
ment member L and the sealing member U after adhe- 
re Sion with a relatively simple application of the resin ma- 
terial M. Further, a "bead" refers to the resin material M 
that is applied In the form of a continuous line, and in 
the following embodiments, the resin material M that is 
applied in the form of a line will be referred to as a 
15 -bead." 

[0023] It is preferable that the beads be kept in a dom- 
al form, In which when they Initially contact another ad- 
hesbn surface of at least one of the element member L 
and the sealing member U, they are capable of substan- 
tial ly point-contacting from a sectional view that is sub- 
stantially orthogonal to the direction in which they ex- 
tend. Thus, during initial contact immediately after the 
respective adhesion surface makes contact, the contact 
areas thereof can be made smaller, it can be made less 
likely that air will become trapped between the element 
member L and the sealing member U, and the remaining 
of the air bubbles mentioned above can be prevented. 
[0024] Then, by pressing the outer surface of at least 
one member of the element member L and the sealing 
member U placed opposite each other with the resin ma- 
terial M in between while shifting the pressed portion in 
the direction In which the beads extend, it Is possible to 
reliably drain the air remaining between the element 
member L and the sealing member U from the passages 
between the beads. Here, it Is preferable that at least 
one of the element member L and the sealing member 
U adopt a configuration in which one end is made a base 
end, and a free end, which is the other end, Is deflected 
so that it forms a convex plane on the adhesion surface 
side, and the member mentioned above is adhered to 
the other member gradually from the base end towards 
the free end along with the shifting of the pressed por- 
tion. Thus, the draining of air to the outside can be per- 
formed with greater reliability. Furthermore, in so doing, 
by simultaneousty adopting a configuration in which the 
deflection angle Is set to gradually decrease along with 
the shifting of the pressed portion, it is possible to further 
enhance the effect described above. 

[0025] In addition ,solongasitisa photo-curable res- 
in, the resin material (photo-curable resin) that can be 
used for the present invention is not particularly limited. 
For example, a photo-radical polymerization resin, 
whose main component Includes various (meta) acr- 
ylates such as polyester (meta) acrylate, poiyether (me- 
ta) acrylate, epoxy (meta) acrylate, polyurethane (meta) 
acrylate or the like, a photo-cationic polymerization res- 
in, whose main component is a resin such as epoxy and 
vinyt ether or the like, and a thiolene-added resin or the 
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like may be considered. Among these photo-curable 
resins, photo-cationic polymerization resins of the 
epoxy-resin group are preferable, whose cured sub- 
stance has a low contraction percentage, whose out- 
gas is small in quantity, and which are superior in terms 
of long-temn reliability. 

[0026] As an aspect In applying the photo-curable res- 
in mentioned above, although it varies with the nozzle 
diameter of the application machine, the amount dis- 
charged from the nozzle, the quality of the material of 
the adhesion surface (the surface tension), the kind of 
photo-curable resin and the like, it is generally prefera- 
ble that it have a viscosity of approximately 3,000 to 
30,000 cp. In addition, If an organic EL panel or a liquid 
crystal display panel is presupposed as the element 
member, as the properties after the photo-curable resin 
is cured, it is desirable that the transparency of light (In 
the visible light range) be high and that It be transparent 
and colorless. Specifically, in the case of a film thickness 
of 50 to 60 phri (as the cured substance of the photocur- 
able resin), an optical transmittance of 70% or above 
(preferably, 60% or above) is preferable. 

[0027] Further, since the cured substance of the pho- 
to-curable resin Is filled between the element member 
and the sealing member and is formed so as to reinforce 
each other, there is a need for it to sufficiently adhere 
with each member, while atthe same time it is preferable 
that it have flexibility (rubber elasticity) so as to absorb 
deformation due to external stress. Specifically, It is de- 
sirable that the hardness measured by a durometer (a 
hardness tester) type Abased on JIS-K271 5 be 30 to 60. 
[0026] Then, particularly, It Is assumed that, of the 
base materia) 1 configuring the element member L and 
the sealing member U, the one disposed on the side 
from which the emission light of the light emitting ele- 
ment 2 is drawn Is configured with, for example, a glass 
material or other light transmissive materials. 

[0029] Next, the configuration of an organic EL ele- 
ment used in a display apparatus with such a configu- 
ration will be described based on FIG. 2. 

[0030] If, for example, the display apparatus Is of a 
“transmissive type” in which emission light is drawn from 
the side of the element member L (the base material 1), 
the organic EL element (hereinafter, simply referred to 
as light emitting element) 2 indudes a lower electrode 
3 formed by sputtering on the base material 1 having 
light transmittance. This lower electrode 3 is used, for 
example, as an anode electrode. On this lower electrode 
3 are provided sequentially a hole transport layer 4, an 
emission layer 5 and an electron transport layer 6, and 
further, an upper electrode 7 as a cathode electrode is 
provided on this electron transport layer 6, and thus, the 
light emitting element 2 is configured. 

[0031] In addition, the lower electrode 3 is not limited 
to being used as an anode electrode, and it may also 
be used as a cathode electrode. Similarly, the upper 
electrode 7 is not limited to being used as a cathode 
electrode, and if the lower electrode 3 Is used as an an- 



ode elet^rode, it is assumed that the upper electrode 7 
Is used as a cathode electrode. However, in the case of 
a transmissive type display apparatus. It Is assumed that 
the lower electrode 3 is configured with a light transmis- 
s sive material. 

[0032] Then, if the display apparatus is of a ”top emit- 
ting type" in which the emission light is drawn from the 
side of the sealing member U, it is assumed that the up- 
per electrode 7 that is used as an anode electrode or a 
10 cathode electrode Is configured with a transparent ma- 
terial. Also, in this case, the base material 1 is not limited 
to a transparent material, and a base material on which 
a thin film transistor (TFT) is formed, may also be used. 
[0033] Here, for the cathode electrode material that 
IS configures the light emitting element 2, in order to effec- 
tively inject electrons, It is preferable to use a metal hav- 
ing a small work function from the vacuum level of the 
electrode material. For example, a metal having a small 
work function, such as indium (In), magnesium (Mg), sil- 
ver (Ag), calcium (Ca), barium (Ba), lithium (Li) or the 
like may be used alone. or as an alloy with other metals 
to increase stability. On the other hand, for the anode 
electrode material, in order to effectively inject holes. It 
is assumed that a material having a large work function 
from the vacuum level of the electrode material, for ex- 
ample, an alloy of gold (Au), tin oxide (SnOs). and anti- 
mony (Sb), an alloy of zinc oxide (ZnO) and aluminum 
(Al), further, the ITO described above or the like, is used. 
[0034] In addition, the cathode electrode material and 
the anode electrode material may include a single ma- 
terial or may include a plurality of layered materials. 
[0035] Then, it is assumed that, between the lower 
electrode 3 and the upper electrode 7, at least the emis- 
sion layer 5 Including an organic material is provided, 
and it Is assumed that, as needed, there are appropri- 
ately arranged, in the order selected, organic layers, 
such as a hole transport layer on the side of the anode 
electrode of the emission layer 5, an electron transport 
layer and an electron injection layer on the side of the 
cathode electrode of the emission layers. Forexample, 
if the lower electrode 3 Is configured as an anode elec- 
trode, as described above, it is assumed that the hole 
transport layer 4, the emission layer 5, the electron 
transport layer 6, and the upper electrode 7 as a cathode 
electrode are provided sequentially on the lower elec- 
trode 3. In addition, there are no limiting conditions for 
the materials configuring each layer. For example, for 
the hole transport layer, hole transport materials such 
as benzidine derivatives, styrylamine derivatives, 
triphenytmethane derivatives, hidrazone derivatives 
and the like may be used. 

[0036] Each of these organic layers may have a lay- 
ered structure Including a plurality of layers, and the 
emission layer 5 may be a hole transport emission layer 
or an electron transport emission layer. 

[0037] Further, with a view to controlling the emission 
spectrum of the emission layer 5, co-deposition of a 
small amount of molecules may be performed. For ex- 
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ample, each of these organic layers may be an organic 
thln<film containing a small amount of an organic sub> 
stance, such as a perylene derivative, a coumarfn de* 
rivative, a pyrane pigment or the like. 

[0038] In addition, in such a light-emitting element, it 
Is assumed that an Insulation film 6 is provided around 
the lower electrode 3, and further, that a sealing layer 9 
is provided in such a state as to cover these constituent 
materials. It is assumed that this sealing layer 9 in- 
cludes, for example, titanium nitride, silicon nitride, an 
oxide of germanium or the like, that it serves as a pro- 
tection film for the light emitting element 2, and that it is 
there to prevent, for example, a resin material (for ex- 
ample, an adhesive or a resin material) or the like from 
entering the light emitting element 2. Such a sealing lay- 
er 9 Is formed through, for example, methods such as 
the CVO method or the sputtering method on the base 
material 1 in such a state as to cover the light emitting 
element 2. Further, if this display apparatus Is of a top 
emitting type, it is assumed that this sealing layer 9 is 
configured with a light transmissive material. 

[0039] Next, a method of manufacturing the display 
apparatus with the configuration described above and 
a specific structure of an adhesion apparatus used for 
this manufacturing method will be described based on 
FIG. 1 and FIG. 2 as well as the schematic configuration 
diagram of the adhesion apparatus of FIG. 3. Further, 
hereinafter, the terms indicating a position or a direction 
such as “forward," “backward," "left,“ “right," "above," 
"below," “front* and "depth" or the like indicate a position- 
er a direction when FIG. 3 is viewed from the front side 
unless Indicated oihen/vise. 

[0040] The adhesion apparatus 10 mentioned above 
Is configured to include a mounting table 11 for mounting 
the element member L and the sealing member U ther- 
eon, application means 12 located above this mounting 
table 11 and which is for applying the resin material de- 
scribed above partially on an adhesion surface LI of the 
element member L on the mounting table 11 , adhesion 
means 1 3 for adhering the sealing member U on the el- 
ement member L on which the resin material is applied 
by the application means 12, and a control panel 14 that 
is arranged in a space below the mounting table 11 and 
which controls various operations of the application 
means 12, the adhesion means 13 or the like. Further, 
in FIG. 3, reference numeral 15 is an operation display 
section of the adhesion apparatus 1 0 that includes a dis- 
play and various indicators or the like. 

[0041] The mounting table 11 mentioned above is 
such that the element member L Is provided In the right 
side area ofa top surface 11 A, while the sealing member 
U is provided In a left side area of the same surface. At 
a plurality of places outside the areas where these ele- 
ment member L and sealing member U are arranged 
are provided tab portions 11B that can be raised from 
the top surface 11 A by a control dial, whose illustration 
is omitted, and by the rising of these tab portions 11B, 
the movement of the element member L and the sealing 



10 

member U In the direction of the plane within the areas 
mentioned above where they are arranged may be re- 
stricted. 

[0042] The application means 12 mentioned above Is 
s configured to include a syringe apparatus 1 6 capable of 
discharging a resin material and syringe moving means 
1 7 for moving this syringe apparatus 16 along a prede- 
termined path set in advance. The syringe apparatus 1 6 
includes a syringe body 19 provided In such a structure 
10 so as to be capable of applying pressure to the resin 
material M from a tank that is not shown and a nozzle 
20 that Is provided on the tip side of this syringe body 
19 and Is capable of discharging the resin material In- 
side the syringe body 19 in beads. In the present em- 
IS bodiment, three syringe apparatuses 1 6 are provided in 
FIG. 3 In a direction orthogonal to the page, and as 
shown In FIG. 4, along with the movement of the syringe 
apparatuses 1 6, it is made possible to form three beads 
B of the resin material M simultaneously. As shown In 
FIG. 5, while the viscosity of the resin material M is set 
such that the shape of the cross section of the beads B 
before the sealing member U is adhered is kept in a 
shape that substantially follows the outer shape of a 
dome, the viscosity is also set such that no fluid accu- 
mulation occurs in the beads B. In this case, the curva- 
ture of the upper portion of the. beads B mentioned 
above Is set so that the beads B can point-contact, from 
a sectional view that is substantially orthogonal to the 
direction In which they extend, the sealing member U 
upon Initial contact. 

[0043] As shown in FIG. 3, the syringe moving means 
17 has a structure in which the syringe apparatuses 16 
are provided so as to be movable In orthogonal triaxial 
directions by a predetermined drive apparatus. In other 
words, the syringe moving means 1 7 is configured to 
include an X-axis direction moving body 24 movisdsle in 
the left-right direction along a guide 22 that extends In 
the left-right direction on the depth side, a rail 25 that is 
fixed to this X-axis direction moving body 24 and ex- 
tends in a direction orthogonal to the page in FIG. 2, and 
a Y-axis direction moving body 26 that is supported with 
respect to this rail 25 so as to be relatively movable in 
the direction it extends and that supports the syringe ap- 
paratuses 16 such that they are relatively movable In 
the up-down direction. The syringe moving means 17 
can move the syringe apparatuses 1 6 so that a plurality 
of beads B are formed on the adhesion surface LI of 
the element member L provided on the mounting table 
11 and in the form of substantially straight lines along 
the left-right direction at predetermined intervals, in so 
doing, between the respective beads B, air drain pas- 
sages 28 (refer to FIG. 5) for draining air to the outside 
during adhesion of the sealing member U are formed. 
In addition, on the side of the lower end of the Y-axis 
direction moving body 26, a UV lamp 30 for curing the 
resin material M is attached. 

[0044] The above-mentioned adhesion means 13 Is 
configured to include a substantially box-shaped sup- 
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port body 32, whose front surface and top surface open, 
holding means 33 that Is supported by this support body 
32 and Is capable of suction holding the sealing member 
U using the suction of an uniliustrated vacuum pump, 
pressure providing means 34 that is supported by the 
support body 32 and is capable of moving in the left- 
right direction while pressing the outer surface of the 
sealing member U, and support body moving means 36 
for moving the support body 32 In the up-down and left- 
right directions. 

[0045] The above-mentioned support body 32 Is con- 
figured to indude a bottom portion 38, side portions 39 
and 40 provided on both the left and right end sides of 
this bottom portion 38, and a rear portion 41 located be- 
tween the depth sides of these side portions 39 and 40. 
[0046] The above-mentioned holding means 33 is 
configured to include a variable suction apparatus 43 
that Is located at the right end side of the bottom portion 
38 and suctions the right end side of the upper surface 
of the sealing member U and a suction block 44 that Is 
fixed to the left end side of the lower surface of the bot- 
tom portion 38 and suctions the left end side of the upper 
surface of the sealing member U. 

[0047] The above-mentioned variable suction appa- 
ratus 43 is configured with suction pads 46 forsuctioning 
the sealing member U, a body portion 47, to which these 
suction pads 46 are attached, and a biaxial moving 
mechanism 49 which makes these suction pads 46 and 
body portion 47 movable relative to the support body 32 
in the up-down and left-right directions. Multiple suction 
pads 46 are provided in a direction orthogonal to the 
page in FIG. 3 (refer to FIG. 6) and are supported by the 
body portion 47 so as to be capable of oscillating in the 
up-down direction. The biaxial moving mechanism 49 Is 
configured to include a fixed block 51 that is fixed to the 
side portion 40 on the right side, a Z-axis direction mov- 
ing body 52 that is attached to this fixed block 51 so as 
to be relatively movable In the up-down direction, and 
an X-axIs direction moving body 53, which is attached 
to the tower end side of this Z-axis direction moving body 
62 so as to be relatively movable In the left-right direc- 
tion and to which the body portion 47 is fixed. This biaxial 
moving mechanism 49 is able to move each of moving 
bodies 52 and 53 In and at a predetermined timing and 
speed in a predetermined direction by way of the driving 
of an un illustrated drive apparatus, and thus, the suction 
pads 46 and the body portion 47 become capable of 
moving in the up-down and left- right directions with re- 
spect to the support body 32. Here, the suction pads 46 
are provided such that the suction surfaces at the tower 
end thereof are capable of rising to a position that Is 
higher than the suction surface at the lower end of the 
suction block 44, and thus, It is made possible to deflect 
a free end side, which Is the right end area of the sealing 
member U suctioned by the suction pads 46, in the up- 
per direction with the left end side area of the sealing 
member U suctioned by the suction block 44 as a base 
end side, in so doing, the angle of deflection is displaced 



in accordance with the ascent and descent of the suction 
pads 46. 

[0048] The above-mentioned pressure providing 
means 34 is configured to include a seating roller 55 that 
5 is located between the above-mentioned variable suc- 
tion apparatus 43 and the above-mentioned suction 
block 44 and that extends In a direction orthogonal to 
the page in FIG. 2, a roller support member 56 for sup- 
porting this sealing roller 55 rotatably, and a cylinder 57 
10 for raising and lowering the roller support member 56 
and sealing roller 55. The sealing roller 55 Is provided 
so as to be capable of contacting the sealing roller 55 
with the upper surface of the sealing member U from a 
state in which the sealing roller 55 stands by above the 
IS seating member U that is held by the suction block 44 
and the suction pads 46 by suction. In addiUon, the seal- 
ing roller 55 is provided so as to be capable of applying 
a predetermined pressureto the sealing member U from 
above in the process of adhering the seating member U 
with the element member L. In addition, the sealing roller 
55 is provided so as to be movable together with the 
cylinder 57 in the left-right direction along the bottom 
portion 38 of the support body 32, and thus, the pressed 
position of the sealing member U can be displaced in 
the left-right direction. 

[0049] The above-mentioned support body moving 
means 36 has a structure that enables the support body 
32, the holding means 33 and the pressure providing 
means 34 to move simultaneously in the up-down or the 
left-right direction in a predetermined timing by the un- 
illustrated drive apparatus, and in the present embodi- 
ment, a structure in which the support body 32 is at- 
tached to an X-axIs direction moving body 59, which is 
movable In the left-right direction along the above-men- 
tioned guide 22, so as to be relatively movable in the 
up-down direction is adopted. 

[0050] Next, a method according to the present em- 
bodiment for adhering the sealing member U with the 
element member L, in which the light emitting element 
2 Is formed using the adhesion apparatus 1 0, will be de- 
scribed using FIG. 3 and FIG. 7 through FIG. 16 or the 
like. 

(0051 ] First, as shown In FIG. 2, while the side of the 
display area 1 a. In which the light emitting element 2 is 
formed, is taken to be the adhesion surface LI , and the 
element member L is provided In the right side area on 
the top surface 11 of the mounting table 11 with this ad- 
hesion surface LI facing up, the sealing member U is 
provided In the left side area thereof, and the movement 
of the element member L and the sealing member U in 
the direction of the plane Is restricted by raising the tab 
portions 11b Then, the application of the resin material 
M by the application means 1 2 is started. In other words, 
by moving the syringe apparatuses .16 by the syringe 
moving means 17, the tip end side of the nozzles 20 is 
made to face one end side in the left-right direction of 
the adhesion surface LI, the discharging of the resin 
material M is started, and then, by a back-and-forth mo- 
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tion of the syringe apparatuses 16 in the left^right direc* 
tion. multiple substantially straight line-formed beads B 
extending in the same direction (refer to FIG. 4] are 
formed on the adhesion surface LI at predetermined in- 
tervals. In so doing, It is possible to arbitrarily set the 
application amount of the resin material M, the length of 
and the pitch between the beads B or the like, and thus, 
the thickness or the like of the resin layer after the ele- 
ment member L and the sealing member U have been 
adhered can be controlled arbitrarily. After the applica- 
tion of the resin material M i^finished, the entire appli- 
cation means 12 moves to the depth side of the appa- 
ratus, and a space, in which the adhesion means 13 can 
be positioned, is created. 

[0052] Subsequently, the adhesion of the sealing 
member U by the adhesion means 13 is performed. 
First, the support body 32 descends from the state 
shown in FIG. 3, and as shown In FIG. 7, the sealing 
member U located below the support body 32 is suc- 
tioned by the suction block 44 and the Suction pads 46. 
Due to the ascent of the entire support body 32 from this 
state, the sealing member U is raised towards above the 
mounting table 1 1 , and the support body 32 then moves 
directly in the right direction to reach, as shown in FIG, 
8, a position above the resin material M applied on the 
element member L. At the same time or thereabout, as 
shown In FIG. 9, the suction pads 46 ascend with re- 
spect to the suction block 44 in a state in which the suc- 
tion pads 46 suction the sealing member U, and thus, 
the left end side area of the sealing member U on the 
side of the suction block 44 becomes the base end side, 
and the sealin g member U is held while the free end side 
on the side of the suction pads 46 is deflected upwards. 
From this state, as shown In FIG. 10, the support body 
32 descends further to bring the left end side area of the 
sealing member U first into contact with the resin mate- 
rial M. In so doing, as shown in FIG. 1 1 , the suction pads 
46 descend slightly with respect to the suction block 44, 
and thus, the contact area between the sealing member 
U and the resin material M expands slightly to the right 
side and the resin material M located below the sealing 
roller 55 is compressed. 

[0053] Thereafter, as shown in FIG. 12, in a state 
where the sealing roller 55 is located In close proximity 
to the suction block 44, the cylinder 57 operates, and, 
while descending, the sealing roller 55 contacts the up- 
per surface of the sealing member U while it is held by 
the suction block 44 and the suction pads 46 and pro- 
vides a predetermined pressure to the left end side area 
of the sealing member U. Then, as shown In FIG. 13, 
while pressing the sealing member U against the ele- 
ment member L by means of the sealing roller 38, the 
pressed area is gradually moved to the right side, and 
the sealing member U is gradually adhered from the left 
side to the right side. In so doing, with the movement of 
the sealing roller 38, the suction pads 46 descend with 
respect to the suction block 44 and the sealing member 
U Is gradually adhered while the angle of deflection is 



gradually decreased. 

[0054] Then, as shown In FIG. 14, when the sealing 
roller 55 reaches the right end side position of the seal- 
ing member U. the suction of the suction pads 46 to the 
5 sealing member U is released, and as shown in FIG. 15, 
the suction pads 46 and the body portion 47 move to the 
right side with respect to the sealing roller 55 so as to 
clear the suction pads 47 and the body ponion 46 to the 
outside of the sealing member U. Then, the sealing roller 
10 55 is further moved to the right end of the sealing mem- 
ber U, and the adhesion of the sealing member U is fin- 
ished. Then, the suction of the suction block 44 to the 
sealing member U is also released, the entire support 
body 32, as shown in FIG. 1 6, moves in the left direction 
IS while ascending, and then, stands ready at the Initial po- 
sition shown in FIG. 2. In addition, a UV light is irradiated 
to the sealing member U, whose adhesion is finished, 
from the outer side by means of the UV lamp 30 of the 
application means 12, and curing of the resin material 
M Is performed. 

[0055] Therefore, according to such an embodiment, 
the resin material M is applied in a plurality of places on 
the element member L so that, as shown in FIG. 17A, 
the beads B are formed at predetermined intervals, 
white the beads B are provided, as shown in FIG. 17B, 
in a domal shape such that they are capable of substan- 
tially point-contacting upon Initial contact when the seal- 
ing member U first contacts the element member L. 
Therefore, the contact area between the resin material 
M and the sealing member U becomes smaller, and it 
can be made less likely that air will become trapped ther- 
ebetween. In addition, since the air drain passages 28 
are formed between the respective beads B, and further, 
since It is moved by means of the pressure providing 
means 34 while pressing the sealing member U in the 
direction the air drain passages 28 extend, when a pre- 
detemnined adhesive force is provided between the el- 
ement member L and the sealing member U by means 
of the pressure providing means 34, as shown In FIG. 
1 7C, each bead B is compressed and deformed into a 
flattened shape by this adhesive force, and the air is 
drained from the air drain passages 28 to the outside. 
Then, as shown In FIG. 17D, between the sealing mem- 
ber U and the element member L is formed a thin film 
layer of the resin layer M in which the respective beads 
6 are combined so as to connect, in other words a resin 
layer m, is formed. Thus, an effect may be obtained 
where the seating member U can be adhered without 
leaving any air bubbles between the sealing member U 
and the element member L 
[0056] In addition, since no air bubbles remain be- 
tween the display area 1a and the sealing member U in 
a display apparatus thus obtained, precise adhesion 
can be performed. In particular, In the display apparatus 
S of "a top emitting type“ In which the emission light of 
the light emitting element 2 is drawn from the side of the 
sealing member U as in the present embodiment, It is 
possible to prevent the occurrence of non-light emitting 
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points due to the existence of air bubbles within, and 
good display characteristics can be obtained, while at 
the same time it becomes possible to protect the display 
area la. 

[0057] Further, although in the present embodiment, 
the sealing member U is adhered to the element mem- 
ber L after the resin material M Is applied to the element 
member L, conversely, the element member L may be 
adhered after the resin material M is applied to the seal- 
ing member U. 

[0058] In addition, the base material 1 configuring the 
element member L and the sealing member U adhered 
opposite thereto are not limited to materials made with 
a glass material, and it is also possible to apply other 
members such as a resin plate or the like so long as it 
does not influence aspects of the tight emitting element 
2 . 

[0059] Further, the beads B are not limited to the 
cross-sectional form of the present embodiment, and as 
long as the trapping of air can be prevented upon the 
initial contact mentioned above, various cross-sectional 
forms may be adopted. However, the greater the curva- 
ture or the oblateness of the upper portion of the cross- 
sectional form, the smaller the contact area upon the 
above-mentioned initial contact can be made, and it be- 
comes more advantageous in preventing the entrap- 
ment of air thereupon. 

[0060] In addition, in the present embodiment, the 
resin material M is applied In a plurality of places in the 
form of substantially straight lines, however, the present 
Invention is not limited thereto, and as long as air drain 
passages can be formed, It Is also possible to apply the 
resin material M in a plurality of places of the elerhent 
member L in other forms such as a wave line form, in 
spots or a broken line form or the like by way of screen 
printing. 

[0061] Further, although in the present embodiment, 
the manufacturing of the display apparatus S that uses 
an organic EL element as the light emitting element 2 is 
given as an example, the present invention is not limited 
thereto and it can be applied to display apparatuses that 
include various members that are mutually adhered. For 
example, in manufacturing a liquid display apparatus, 
when a sealing member is adhered with an element 
member, on which a drive element or the like is formed, 
with a r^sin material in between, it is also possible to 
use the above-mentioned adhesion apparatus 10 or an 
adhesion apparatus 1 00. 

[0062] In addition, the configuration of each part of the 
apparatus in the present embodiment is not limited to 
the iilustrated configuration examples, and as long as 
substantially similar effects are achieved, various mod- 
ifications are possible. 

[0063] Next, examples of the present invention will be 
described. 



(Example 1) 

[0064] First, the light emitting element 2 was formed 
In the display area 1 a on the base material 1 made of a 
s glass plate to obtain the element member L. 

[0065] In so doing, first, ITO (fitm-thickness of approx- 
imately 100 nm) was formed as a lower electrode that 
becomes an anode electrode to make a cel) for an or- 
ganic EL element that is masked with an insulation film 
10 except for the light emitting area 1a by Si 02 deposition. 
[0066] Next, approximately 50nm of TPD (N,N'-dlphe- 
nyl-N,N'-di(3-methylphenyl)4,4'-diaminobiphenyl) 
shown in FIG. 1 8 was deposited in a vacuum by a vac- 
uum deposition method (a deposition rate of 0.2 to 0.4 
nm/sec.). After 50 nm of an aluminum quinoline complex 
Alq 3 (tri8(8-quinolinol)aluminum) (refer to FIG. 19), 
which is a light emitting material having electron trans- 
port characteristics, was deposited (deposition rate of 
0.2 to 0.4 nm/sec.) as an emission layer, approximately 
0£ nm of Li (lithium) was deposited (deposition rate of 
up to 0.03 nm/sec.) as a cathode electrode, and 200 nm 
of AISICu (SI-1 .0 weight percent, Cu-0.5 weight percent) 
was deposited as a cathode electrode sealing layer. Fur- 
ther, in order to seal completely, 200 nm of an AuGe 
electrode was deposited, and then, 3 )im of a silicon ni- 
tride film was deposited as a cathode electrode sealing 
layer to manufacture the light emitting element 2. 
[0067] When the properties of the organic EL element 
thus manufactured were measured, the maximum emis- 
sion light wavelength was 520 nm. the coordinates on 
the Cl E chromaticity diagram were (0.32, 0.54), and 
good green light emission was exhibited. The luminance 
at a current density of 1 00 mA/cm^ was 6400 cd/m^. 
From the shape of the emission spectrum, it wets obvi- 
ous that it was tight emission from Alq 3 . 

[0068] The sealing member U was adhered to the el- 
ement member Lthat was obtained by forming the light 
emitting element (the organic EL element) 2 on the base 
material 1 in the method described above. In so doing, 
a glass substrate was taken to be the sealing member 
U, and the element member L and the sealing member 
U were adhered to each other using the adhesion ap- 
paratus of the configuration described with respect to 
the first embodiment. For the resin material M, a UV cur- 
able resin (30Y-332 manufactured by Three Bond Co., 
Ltd.) was used, and this resin material M was applied in 
beads. The adhesion operation was performed under 
an environment with water and oxygen concentrations 
of 1 ppm or below. In addition, after the element member 
L and the sealing member U were adhered with each 
other, a UV ray was immediately irradiated from the side 
of the sealing member U to cure the resin material M. 
[0069] When a drive test in which the display appara- 
tus thus manufactured was driven with a constant cur- 
rent of 5 nWcm^ in an atmosphere of a temperature of 
20**C and a relative humidity of 20% or below (initial lu- 
minance of 230 cd/m^) was perforrhed, there were no 
dark spots that could be observed with the naked eye 
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on the light emitting surface after one hour of driving, 
and no dark spots could be detected even by an obser> 
vatlon through a finder having a magnifying power of 1 0. 

(Example 2) 5 

[0070] First, the light emitting element 2 was formed 
In the display area 1 a on the base material 1 made of a 
glass plate. 

[0071] In so doing, Cr (film thickness of approximately io 
200 nm) was formed as a lower electrode that becomes 
an anode electrode, and a cell for an organic EL element 
that is masked with an insulation film, except for a light 
emitting area, by Si 02 deposition was manufactured. 

[0072] Next, on the anode electrode, approximately is 
50 nm of TPD was deposited In a vacuum through a vac- 
uum deposition method (deposition rate of 0.2 to 0,4 nm/ 
sec.) as a hole transport layer. On this deposited TPD, 

50 nm of Alq 3 , which is a light emitting material having 
electron transport characteristics, was deposited (dep- 20 
osition rate of 0.2 to 0.4 nm/sec.) as an emission layer, 
and then, approximately 0.5 nm of Mg-Ag was deposited 
(deposition rate of up to 0.03 nm/sec.) as a cathode 
electrode. Further, 3 pm of a silicon nitride film was de- 
posited as a cathode electrode sealing layer to manu- 2 s 
facture the light emitting element 2. 

[0073] When the properties of the light emitting ele- 
ment 2 thus manufactured were measured, the maxi- 
mum emission light wavelength was 520 nm, the coor- 
dinates on the CIE chromaticity diagram were (0.32, 20 
0,54), and good green light emission was exhibited. The 
luminance at a current density of 1 00 mA/cm^ was 4000 
cd/m2. From the shape of the emission spectrum, it was 
obvious that it was light emission from Alqg. 

[0074] The sealing member U was adhered, as In ex- 35 
ample 1, to the element member L, which was obtained 
by forming the light emitting element 2 on the base ma- 
terial 1 In the method described above. The display ap- 
paratus that was thus manufactured turned out to be "a 
top emitting type" display apparatus in which the emis- 40 
slon light is drawn from the side of the sealing member 
U. 

[0075] When a drive test of the display apparatus thus 
manufactured was performed under conditions similar 
to example 1 (Initial luminance of 230 cd/m2), there were 
no dark spots that could be observed with the naked eye 
on the light emitting surface after one hour of driving, 
and no dark spots could be detected even by an obser- 
vation through a finder having a magnifying power of 1 0. 

In addition, it was also confirmed that no air bubbles so 
were trapped in the resin layer m. 

(Example 3) 

[0076] First, the light emitting element 2 was formed ss 
in the display area 1a on the base material 1 made of a 
glass plate to obtain the element member L. 

[0077] In so doing, first, ITO (film thickness of approx- 



imately 100 nm) was formed as a lower electrode that 
becomes an anode electrode, and a cell for an organic 
EL element that is masked with an insulation film except 
for the light emitting area 1a through SiOg deposition 
was manufactured. 

[0078] Next, on the anode electrode were deposited 
30 nm of m-MTDATA (4.4\4*-trls(3-methylphenylphe- 
nylamino)triphenylamlne) shown in FIG. 20 (deposition 
rate of 0.2 to 0.4 nm/sec.) In a vacuum through a vacuum 
deposition method as a hole injection layer, and 30 nm 
of a-NPD (a-naphtyl phenil diamine) shown In FIG. 21 
(deposition rate of 0.2 to 0.4 nm/sec.) In a vacuum by a 
vacuum deposition method as a hole transport layer, 
and after 50 nm of Alqg (8-hydrpxy quinorine almlnum) 
was deposited as an electron transport emissive layer, 
approximately 0.5 nm of LI was deposited (deposition 
rate of up to 0.3 nnVsec.) as a cathode electrode, and 
200 nm of AlCu (Cu-1 weight percent) was deposited as 
a cathode electrode sealing layer. Further, (n order to 
seal completely, 200 nm of an AuGe electrode was de- 
posited to manufacture the light emitting element 2. 
[0079] When the properties of the light emitting ele- 
ment 2 thus manufactured were measured, the maxi- 
mum emission light wavelength was 520 nm, the coor- 
dinates on the CIE chromaticity diagram were (0,32, 
0.55), and good green light emission was exhibited. The 
luminance at a current density of 400 m/Vcm^ was 
26000 cd/m2. From the shape of the emission spectrum, 
it was obvious that It was light emission from Alqg. 
[0080] Next, a display apparatus was manufactured 
by adhering the sealing member U, as In example 1 , to 
the element member L, which was obtained by forming 
the light emitting element 2 on the base material 1 1n the 
method described above. 

[0081] When a drive test of each display apparatus 
thus manufactured was performed under conditions 
similar to example 1 (initial luminance of 200 cd/m^), 
there were no dark spots that could be observed with 
the naked eye on the light emitting surface after one 
hour of driving, and no dark spots could be detected 
even by an observation through a finder having a mag- 
nifying power of 1 0. 

(Example 4) 

[0082] First, the light emitting element 2 was fonr>ed 
In the display area la on the base material 1 made of a 
glass plate. 

[0083] In so doing, first, Cr (film thickness of approx- 
imately 200 nm) was formed as a lower electrode that 
becomes an anode electrode, and a cell for an organic 
EL elementthat ismaskedwith an Insulation film, except 
for the light emitting area, by Si 02 deposition was man- 
ufactured. 

[0084] Next, on the anode electrode were deposited 
30 nm of m-MTDATA (4,4',4"-tris(3-methylpheny(phe- 
nylamino)triphenyIamine) (deposition rate of 0.2 to 0.4 
nm/sec.) in a vacuum through a vacuum deposition 



10 




19 



EP 1 361 556 A1 



20 



method as a hole injection layer, and 30 nm of a-NPD 
(a-naphtyi phenil diamine) (deposition rate of 0.2 to 0.4 
nm/sec.) in a vacuum by a vacuum deposition method 
as a hole transport layer, and after 50 nm of Atq 3 , which 
Is an electron transportive light emitting material, was 
deposited (deposition rate of 0.2 to 0.4 nm/sec) as an 
emission layer, approximately 0.5 nm of Mg>Ag was de- 
posited (deposition rate of up to 0.3 nm/sec.) as a cath- 
ode electrode. Further, 3 pm of a silicon nitride film was 
deposited as a cathode electrode sealing layer to man- 
ufacture the light emitting element 2. 

[0085] When the properties of the tight emitting ele- 
ment 2 thus manufactured were measured, the maxi- 
mum emission light wavelength was 520 rim, the coor- 
dinates on the CIE chromaticity diagram were (0.32, 

0.55), and good green light emission was exhibited. The 
luminance at a current density of 400 mA/cm^ was 
1 6000 cd/m^. From the shape of the emission spectrum, 
It was obvious that it was light emission from Aiqs. 
[0086] The sealing member U was adhered, as in em- 
bodiment 1 , to the element member L, which was ob- 
tained by forming the light emitting element 2 on the 
base material 1 in the method described above. The dis- 
play apparatus that was thus manufactured turned out 
to be “a top emitting type" display apparatus in which 
the emission light is drawn from the side of the sealing 
member U. 

[0087] When a drive test of the display apparatus thus 
manufactured was performed under conditions similar 
to example 1 (initial luminance of 200 cd/m^, there were 
no dark spots that could be observed with the naked eye 
on the light emitting surface after one hour of driving, 
and no dark spots could be detected even by an obser- 
vation through a finder having a magnifying power of 1 0. 
In addition, it was also confirmed that no air bubbles 
were trapped in the resin layer m. 

[0088] /Vs described above, according to the present 
invention, by adopting, for a display apparatus, a con- 
figuration in which a resin material is applied in a plurality 
of places between the element member, on which a dis- 
play area Is provided, and the sealing member so that 
alrdrain passages are formed, and the element member 
and the sealing member are adhered with each other in 
a state in which a resin layer is formed such that when 
an adhesion force along the air drain passages is pro- 
vided between the element member and the sealing 
member, air is drained from the above-mentioned air 
drain passages towards the outside and the partially ap- 
plied resin material connects, a display apparatus in 
which no air bubbles remain between the display area 
of the element rnember and the sealing member can be 
obtained. As a result, especially in a display apparatus 
for drawing display light from the side of the sealing 
member, occurrences of non-light emitting points result- 
ing from the entrapment of air bubbles are prevented 
and it becomes possible to obtain good display charac- 
teristics. 

[0089] in addition, by having the resin layer be one In 



which the resin material applied in the form of a plurality 
of lines so as to form air drain passages is combined, it 
becomes a resin layer In which the entrapment of air 
bubbles between the element member and the display 
5 member after adhesion is prevented through a relatively 
simple application of the resin material. 

[0090] Further, because the resin material applied In 
the form of lines is kept, from a cross-sectional view that 
is substantially orthogonal to the direction In which it ex- 
10 tends, in a domal shape capable of substantially point- 
contacting upon initial contact with another adhesion 
surface, it is possible to make the contact area thereof 
smaller, and it can be made a display apparatus in which 
the entrapmertt of air therebetween is prevented. 



IS 

Claims 

1 . in a display apparatus comprising an element mem- 

20 her having an adhesion surface, on which a display 

area is provided, and a sealing member having an 
adhesion surface, which is adhered with a resin lay- 
er between said adhesion surface and the adhesion 
surface of said element member, said display ap- 
75 paratus characterized In that said resin layer is 
formed by combining a resin material, which is dis- 
persed and applied in a plurality of places on the 
adhesion surface of at least one of said element 
member and said sealing member, by pressing said 
30 element member and said sealing member against 
each other with said resin material in between. 

2. In the display apparatus according to claim 1 , a dis- 
play apparatus characterized In that said resin lay- 

55 er Is formed by combining said resin material, which 
is applied in the form of a plurality of lines having 
predetermined Intervals, by pressing said element 
member and said sealing member against each oth- 
er. 

40 

3. In the display apparatus according to claim 2, a dis- 
play apparatus characterized In that said resin lay- 
er Is formed by sequentially combining said resin 
material while draining out from passages between 

45 said resin material by moving a pressed position of 
said element member and said sealing member 
along the direction in which said resin material ap- 
plied in a plurality of lines extends. 

50 4. In the display apparatus according to claim 3, a dis- 
play apparatus characterized in that said element 
member and said sealing member are sequentially 
adhered with each other by deflecting at least one 
of said element member and said sealing member 
3s such that the adhesion surface side thereof be- 
comes a convex plane by pressing said element 
member and said sealing member against each oth- 
er with said resin material in between. 
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5. In the display apparatus according to claim 2, a dis- 

play apparatus characterized In that said resin lay- 
er is formed by combining the resin material, which, 
from a cross-sectional view that is orthogonal to the 
direction in which It extends, is Kept in a domal 5 
shape capable of substantially point-contacting up- 
on initial contact with at least one of another adhe- 
sion surface of said element member and said seat- 
ing member, by pressing said element member and 
said sealing member against each other. io 

6. In the display apparatus according to claim 1 , a dis- 
play apparatus characterized in that a light emit- 
ting element is provided in said display area, and 
said resin layer is provided in such a state as to cov- t5 
er said display area. 

7. In the display apparatus according to claim 6, a dis- 

play apparatus characterized in that said tight 
emitting element is an organic EL element. 20 

8. In the display apparatus according to claim 6, a dis- 
play apparatus characterized in that said seaOng 
member comprises a light transmissive material, 
and emission light of said light emitting element is 25 
drawn from the side of said sealing member. 
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